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A comparative study on the spring-neap-tide
landing of the set net fishery

Jen-Ming Liu » Chi-Yuan Lin * Chun-Chen Liu * Hsi-Chi Ou

Department of Fishery, National Taiwan College of Marine
Science and Technology, Keelung, Taiwan, R.O.C.

ABSTRACT

In order to clarify the fishing variations of set net between the
durations of spring and neap tides, mean CPUE ( catch per unit effort )
derived from daily landings from 1977 to 1983 fishing season at two fixed
shore-nets along the Tang-Ao coastal water in northeastern Taiwan were ex-
amined. The experimental results and suggestions were summarized as in the
following:

(1) Most of the spieces were influenced by net type and seried time
,» only Selar crumenophthalums was influenced by tide. And its
CPUE of neap-tide was better than spring-tide's.

(2) The reasons for bad fishing conditions during the spring tides
might be caused by the slight densities of net material and the
poor hold of settlers.

(3) Ve suggested using the large size settlers made by concrete for
increasing its hold and using weighty net material as with lead
and using double sinkers to protect nets from being attacked by

current.

kKeywor ds: Set net,Tide,Spring tide,Neap tide
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HHREEH L EABL BT RS ERMRAEYUE WY
HRE  BFWNBEEEEY HLIOZRBEY  BEM
FEZESFNBAMELCRCENEHYWBLERAXER
FUBELK[(1) MESUXEEHUYESKE » L4 8 (Sir
lsaacNewton ) B H S N ER B A SO H - R EHMHBEH L
ABABEREANER  EAXASREHBNER  F
AR AIARAP LU RSB ANEEER [2,3] o

RE#HFESNLABONE  CAB. ARt
FE—HEHSOER BRABUARI A2z ( O E— )
EHEMARAAB IR EZTAAXIZELEAHRBEX
CEHEBREBACEBENEBE (2) SEAR (¥) BE —
X BIRKY Gpring tide) : E=ZFBEN+EEAHF » 5
HDEMEN KB YUEHLECOEREDN ZEREE2
BN Neaptide) » MM UMBEELRFEBS UM - 894
EEWMUNEL=+ZEE o ,

ASEMAELEE  RERNRSEERAER. 8 Y
(B8 VS AETUNEL UASEBNSaaesa
RAUYEHETUNEL Mg 2aBE®S » X
Mg eBEYYD KU AEE NS EHEZH G
ImEEBZERE - 4R EE ( Trachurus jasonicus ) & &K R
WAR( A¥Y ) zEBAEEE BERER -8B
R BB 2aEKE(4,5] TR HFAGKAUE
BB Y R&EE - _

EREYETEAAENE S $HXER X - 83t
HA PR EZERRAENIEMBEEPERZ - BABER
ErEAETEA AL s A AU EXERKS (6] ; &
BE (T NZAEEdNEAaERAEEZEHABERS
FEYP I HAEBERNOE T EEHEAAUBE S EKRKSE
FHE EHapBmiresEsg REEBARA 2EET KL
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Fig. 1 Schemes showing the causes of spring-tide and neap-tide.
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HHENZEAAGFEXREMDEHE  WmMERFHNZE  £LH
ﬁl?ﬁfﬁa}ﬁﬂﬂq’ \Eﬁmmkﬂﬁﬂﬁ?ﬁ/&%"#‘i@
HERFER o
ATRHERNRZERERARA NPT EEABEZRYE » N {F
AEFR  HALEREZRZTFERERERZE -

SHERTE
()~ RHXE

*HEFEANAELE SRS CERFHBEETER
EEEBEGEVAENE 6 AL 68 F 2B BHEEH-
HANEEERs YT EAENER RHNAESRE
KBS ®E Griangular set net) » RE 634 » BB H i & @ 18
EEAEE. SHOAEE  BRAUFEERE (set net vith
singletrap) » S RENE  THRKELXZTETELE A
ﬁmﬁﬁiiéi%ﬁﬁﬁﬁwﬁ@&kﬂ%%@g%(
set net withdouble traps) » E L E B F I ZH BB ~&E (8] o
AR RZ2EBE ARV EREGEIOAEZREENE 6
FHBAER AN N2 AEEY  EEHOE0WAEUAY
CHEER T EEER

EExEraER KBAEERNFEREBRERERME
S 13EEE : S5 ALHB ( Seriola dumeridi ) - W B (
Selar crumenophthalmus ) ~ B 8 ( Sarda orientalis ) ~ & & B 8 (
Exthvnnus alletteratus ) ~ # ( Scomberomous commerson ) ~ F # £ (
Scomberomous sinesis ) -~ & H # ( Scomberomous koreanus ) ~ H ¥ &
( Trichiurus lepturus ) ‘ﬁi!I(DasxaLisaka.iai) s REXHEK
( Scoliodon walbeemii ) ~ % K 8 ( Hemirchamphus sajori ) ~ B & 7J
( Coryphaena hippurus ) & ™ % & # & ( Aluterus monoceros )%%E

o
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REEBZANEREBUESEMRAIMANSYE 22088
BE, T*ERTHENE - SEREVSHINLGH, o
BT mx:

BRU IRKRE—A: 2REE_F;: UTKILE®
BEL IRXBEER: 2RE28H
MYHL 1R%2XxE : 2R8FTH M

BL lar [9] IR S S EE RS H (Mltivay factorial
analysis of variances s MF-AOV ) REXEBEERF 2P H BB 2R
# & % ( Testing for difference between two means ) Ll Bl & 2 & & #j
APHIHBEBERFTFEENLREUEE - it B
1-3F &/ o

- Total SS = Nettype SS + Year SS + Tide SS + Interaction SS + Residual SS

MSb
F = : )
MSw
X.1-X2
t = 3
Sd

H o ,S5. FF K # (Sum of square) ;
MSb %% #H f 2 #5 /5 (Between groups mean square)
MSw % 4 /9 Z 3 5 (Wihtin groups mean square) ;
X XE—HEHE X ¥ 13 (Ist sample's mean) ;
XX E_HEE X ¥ 3 (2nd sample's mean) ;
SdEZ mMEKAB Y HE (Pooled mean square) ©

—— 220._



= &=
(=) ~ BR KAWL EE H (Mean CPUE) & B b B -

Table 1. Test of mean cpue varied by tides and net constructions

g
B
Q

C3 C4 C2C1T1I C4/C3T2 C3/C1T3 C4/C2 T4

Sdi. 5.0 7.1 15.1 22.51.410.61 1.48 0.96 3.01 2.03* 3.16 2.30%
Scs. 3.4 8.7 8.9 19.12.590.94 2.151.86 2.64 1.41 2.19 1.52
Sos. 57.8 51.9 104.4 169.9 0.83 0.40 1.63 0.66 1.81 1.15 3.28 1.26
Eas. 36.1 36.0 33.9 26.10.99 0.00 0.77 0.71 0.94 0.12 0.72 0.41
Sen. 11.9 14:9 25.1 18.6 1.25 0.76 0.74 0.60 2.12 1.31 1.25 0.63
Sks. 2.8 4.3 3.3 3.01.560.81 0.800.12 1.18 0.27 0.68 0.30
Sss. 7.3 14.8 14.9 23.92.02 0.99 1.61 0.83 2.02 1.32 1.62 0.76
Tls. 1.9 2.2 6.1 27.51.150.36 4.50 1.29 3.15 2.23%12.29 1.54
Dai. 32.0 25.3 46.6 50.30.79 0.63 1.08 0.16 1.46 0.73 1.99 1.26
Swi. 4.2 5.1 3.9 9.51.220.95 2.421.70 0.94 0.10 1.8 1.15
Hsi. 5.4 3.6 35.5 63.30.670.90 1.78 0.57 6.62 2.78%17.72 1.25
Chs. 5.7 9.3 31.0 19.1 1.62 0.63 0.62 0.89 5.43 2.29% 2.07 1.05
Ams. 4.0 35.4 12.3 17.8 8.83 1.09 1.450.61 3.07 1.46 0.50 0.60
Total 271.2 313.0 557.6 527.9 1.15 1.08 0.95 0.36 2.06 3.37= 1.69 2.39=

Note : C1 ; mean cpue of single-trap setnet during spring-tide,
C2 ; mean cpue of single-trap setnet during neap-tide,
C3; mean cpue of double-traps setnet during spring-tide,
C4 ; mean cpue of double-traps setnet during neap-tide,
T1; T-value of C2/Cl, and so on,
%; significant (5%),

"Sdi" ; is the abbreviation of Seriola ili , and "Scs” is the
abbreviation of Selar , and so on .

F-TDREZRBELSEREABE SN AR A E (
ERRANSEESR ) A (XN VH2Z2EHE
N HhmER (C,C0,03,¢4) RELEEBELER r ot
®

6H OB BEEHLEREZAY PR ANDNHEE
RERABR X ERAE » BR T 8 8% (Sarda orjentalis EF & &
B Sos) ~ & @ & & ( Ekthynnus allettteratus ¥ & Eas ) ~ R £



8T ( Dasvatis akajei i % &% Dai ) ~ % K 8 ( Hemirchamohus saiori 5
ERHi) U@ wE s " HBEAEREAEED I B I
NEEEBBU P YWZ CPEASE - R4 L8 E M (
Aluterus monoceros i B /R Aws ) Z FE B & 8.9 £ (T-value 1.09) o
NEDBEENRADY  HAEBAINYERDHE R X
M&®K B AW A Trichivrus lepturus B B R Tls ) 2= F & % (
45 & » Tvalue 1.29) 45l » R B A B L A BER BB EE LA &
BEEHERE  DBHHENEE SREE . 86 SES
CRAFETNBEABEANAEARTLERBRIAVERT (=
— ) MAREBEAREREELE MRt  S284
BERBZIBENZSHBERE o

Table 2 Comparison between the maen cpue varied by tides

Mean CPUE
Species T-values
spring-tide neap-tide '
Seriola dumerili 10.24 15.02 1.10
Selar crumenophthalmus 6.21 14.08 1.98
Sarda orientails | 81.79 112.70 0.59
Euthvnnus alletteratus 34.97 30.86 0.28
Scomberomorus commerson 18.71 16.80 0.32
Scomberomorus koreanus ' 3.04 3.63 0.35
Scomberomorus sinensis 11.22 19.51 1.24
Trichiurus lepturus 4.10 15.27 1.30
Dasvdtis akajei 39.52 38.11 0.11
Scoliodon walbeemii 4.03 7.34 1.45
Hemirhamphus sajori 20.89 34.33 0.53
Corvphaena hipourus 18.74 14.35 0.59
Aluterus monoceros 8.46 26.32 1.22
Total catch 418.84 423.80 0.17

Note: =*; 5% significant .
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Table 3. Tables of multiple analysis of variance.

Table 3.1 Seriola dumerili

Factor SS. DF - MS. F
NT 7882.62 1 7382.62 9.20%=
TE 1257.58 1 1257.58 1.48
MN 9651.47 8 1260.43 1.42
NTXTE 547.51 1 547.51 0.65
NTXMN 0426.34 8 1178.29 1.39
TEXMN 9332.49 8 1166.56 1.37
NTXTEXMN 4895.90 8 611.99 0.72
Residual 132441.01 156 848.98
Total 175313.02 191 917.87

Tabl»e 3.2 Selar crumenophthalmus
Factor - Ss. .DF MS. F

NT 3257.34 1 3257.34 4.22%
TE 3034.44 1 3034.44 3.93%
MN 4594.13 3 574.27 0.74
NTXTE 344.74 1 344.74 0.45
NTXMN 10037.15 8 1254.64 1.63
TEXMN 4426.11 3 553.26 0.72
NTXTEXMN 3970.73 3 496.34 0.64
Residual 120341.82 156 771.42
Total 149971.28 191 785.19




Table 3.3 Sarda orientails

Factor SS. DF MS. F
NT 347510.57 1 345710.57 2.86
TE 46813.77 1 46813.77 0.39
MN -3916400.99 8 489550.12 4.03%x
NTXTE 65872.72 1 65872.72 0.54
NT X MN 1944559.55 8 243069.94 2.00=
TEXMN 260474.32 8 32559.29 0.27
NT X TE X MN 394449.11 8 49306.14 0.41
Residual 18952144.38 - 156 121488.11
Total 25925934.69 101 135737.88
Table 3.4 Euthvnnus alletteratus
Factor SS. DF MS. F
NT 1640.99 1 1640.99 0.16
TE 812.34 1 812.34 0.08
MN 240034.76 8 30004.35 2.90%x
NTXTE - 814.78 1 814.78 0.08
NT X MN 196942.03 8 24617.75 2.46%
TE X MN 6051.31 8 756.41 0.08
NTXTEXMN 10330.18 8 1291.27 0.13
Residual 1563542.29 156 10022.71
Total 2020105.78 191 10576.47
Table 3.5 Scomberomorus commerson
Factor SsS. DF - MS. F
NT 3332.52 1 3332.52 2.25
TE 84.10 1 84.10 0.06
MN 57403.22 8 7175.40 4.85%x
NTXTE 809.80 1 809.80 0.55
NT X MN 17659.11 8 2207.39 1.49
TE X MN 4818.70 8 602.34 0.41
NT X TE X MN 8262.21 8 1032.78 0.70
Residual 231044.22 156 1481.05
Total 323455.80 191 1693.49
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Table 3.6 Scomberomorus koreanus

Factor . SS. DF MS. F
“NT 6.92 1 6.92 0.05
TE 17.48 1 17.48 0.13
MN 2616.57 8 327.07 2.43%
NTXTE 40.23 1 40.23 0.23
NTXMN 1708.69 8 213.59 1.59
TEXMN 251.10 8 31.39 0.23
NT X TE X MN 401.60 8 50.20 0.37
Residual 20996.80 156 134.59
Total 26040.77 191 136.34
Table 3.7 Scomberomorus sinensis
Factor SS. DF MS. F
NT 3647.87 1 3647.87 3.29
TE 3366.58 1 . 3366.58 -3.03
MN 130283.31 8 16285.41 14.66%x
NTXTE 4.32 1 4.32 0.00
NTXMN 53145.57 8 . 6643.20 5.98%x
TE X MN 33147.33 8 4143.42 3735
NTXTEX MN 23080.21 3 2885.03 2.60
Residual 173248.00 156 1110.56
Total 419957.53 191 2198.73
Table 3.8 Trichiurus lepturus
Factor SS. DF MS. F
NT 10885.78 1 10885.78 2.92
TE 6128.10 1 6128.10 1.65
MN 25312.92 8 3164.11 0.85
NTXTE 5898.31 1 5898.31 1.58
NT X N 25700.55 8 3212.57 0.86
TE X N 19692.35 8 2461.54 0.66
NTXTE X MN 18559.19 8 2319.90 0.62
Residual 581033.01 156 3224.57
Total 692890.07 - 191 3627.70
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Table 3.9 Dasvdtis akaijei

Factor SS. DF MS. F
NT 20187.61 1 20187.61 2.09
TE 79.65 1 79.65 0.01
MN 234616.59 8 29327.07 3.04xx
NTXTE 694.59 1 694.59 0.07
NTXMN 63710.73 8 7963.84 0.83
TE X MN 45414.25 8 5676.78 0.59
NT X TE X MN 80364.86 8 10045.61 1.04
Residual 1505700. 42 156 9651.93
Total 1951416.43 101 10216.84
Table 3.10 Scoliodon walbeemii
Factor SS. DF MS. F
NT 232.27 1 232.27 0.88
TE 536.07 1 536.07 2.03
MN 3681.54 8 460.19 1.74
NTXTE 291.94 1 291.94 1.11
NTXMN 1387.76 8 173.47 0.66
TE X MN 888.26 8 111.03 0.42
NT X TE X MN 607.52 8 75.94 0.29
Residual 41229.34 156 264.29
Total 48832.43 101 255.67
Table 3.11 Hemirhamphus sajori
Factor SS. . DF MS. F
NT 100458. 86 1 100458.86 3.15
TE , 8978.87 1 8078.87 0.28
MN 290417.68 8 36302.21 1.14
NTXTE 12496.96 1 12496.96 0.39
NT X MN 271712.88 8 33964.11 1.07
TE X MN 153789.93 8 10223.74 0.60
NT X TE X MN 157849.56 8 19731.20 0.62
Residual 4974182.32 156 31885.78
Total 5968416. 44 191 31248.25
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Table 3.12 Coryphaena hippurus

Factor - SS. DF MS. F
NT 15641. 40 1 15641.40 7.64ux
TE 961.19 1 961.19 0.47
MN 107201.11 8 13400.14 6.55%%
NTXTE 3134.09 1 3134.09 1.53
NT X MN 52226.38 8 6528.30 3.19%%
TEXMN 3562.39 8 445.30 0.22
NTXTE X MN 22361.90 8 2795.24 1.37
Residual 319309.92 156 2046.86
Total 524231.62 191 2744.67
Table 3.13 Aluterus monoceros
Factor SS. DF MS. F
NT 364.46 1 364.46 0.08
TE 15574.51 1 15574.51 1.48
MN 75445.97 g 9430.75 0.90
NTXTE 7839.22 1 7899.22 0.75
NTXUN 103322.50 8 12915.31 1.23
TEXMN 83798.24 8 10474.78 1.00
NTXTEXMN 82880.03 8 -10360.00 0.99
Residual 1639274.76 156 10508.17
Total 2009465. 89 191 10520.76
Table 3.14 Total catch
Factor SS. DF MS. F
NT 3155765.20 1 3155765.20 20.78%x
TE 3368.76 1 3868.76 0.03
MN 7540301.46 8 042537.68 6.21%x
NTXTE 52911.29 1 52911.29 0.35
NTX MN 2279866.74 8 284983.34 1.88
TEXMN 788387.61 8 08548.45 0.65
NT X TE X MN 1043938.08 8 130492.26 0.86
Residual 23690166.00 156 151860.04
Total 38551956.79 191 201842.71

Note: Factor ; source of variance, SS: sum of squares, DF ; degree
of freedom, MS:; mean of squares, F: variance ratio in case
NT; Net, TE:; Tide, MN: Month, =:F significant (5%),.
%= ; highly significant (1%). :
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